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@ Cycle deraiileur and use thereof. 

@ This invention relates to a cycle deraiileur for use In 
switching a drive chain C from one sprocket to another of a 
multi-stage sprocket assembly S attached to a cycle, said 
deraiileur comprising: a base member 1 ; a support member 2 
mounted on said base member 1 ; a pair of linkage members 
4,5 each pWotally conneaed at one end to said support 
member 2; and at hs other end to a movable member6; and a 
chain guide 7 connected to said movable member 6; said 
chain guide 7 being movable generally axlally of said multi- 
stage sprocket assembly 5 with respect to said base member 
1. In such a deraiileur adjustment of the chain guide for align- 

^ ment of a high or low speed sprocket results in misalignment 

^ for the other sprockets. 

According to the present invention an adjusting mechan- 
ism A is provided for moving said chein guide 7 generally 

^ axially of said multi-stage sprocket assembly 5 wixh respect to 

Q said base member 1 thereby to adjust the position of said 
chain guide? with respect to said base member 1, said adjust- 

^ ing mechanism^ having a securing means 10 for fixing said 

ff) chain guide 7 in a given position to which it has been adjusted 

O by said adjusting mechanism A 
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This invention relates to a deraille\ir for a cycle, 
and more particularly to a derailleur for a cycle in which a 
movable member is supported on a base member via two linkage 
members, the movable member carrying a chain guide which 
guides a drive chain to one of the sprockets of a multi-stage 
sprocket assembly and is movable axially of the multi-stage 
sprocket assembly for switching the chain between different 
sprockets of the assembly for changing the cycle speed. 

It shovLid be noted that in the above passage and 
elsewhere in this specification references to movement 
axially of the sprocket assembly are intended to include 
movement parallel to the central rotational axis of the 
sprocket assembly and similar expressions should be construed 
in corresponding manner. 

Generally, touring cycles are provided -with a multi- 
stage sprocket assembly comprising a plurality of sprockets 
of different diameters spaced at regular intervals and mounted 
rotatably on a hub shaft supported on the cycle frame, with a 
deraillexir mounted via a base member on the cycle frame in 
the vicinity of the multi-stage sprocket assembly, a control 
wire being pulled in use of the derailleur to move a movable 
member of the derailleur axially of the multi-stage sprocket 
assembly, thereby switching the chain to a desired one of the 
sprockets of the multi-stage sprocket assembly with the aid 
of a chain guide and thus changing the cycle speed. 

The linkage members of the derailleur mechanism 
swing relative to the base member so that the movable member 
and chain guide move axially of the sprockets with a stroke 
length corresponding to an angle of pivotal angular movement 
of the linkage members, for switching of the chain. 

However, although the linkage members pivot with 
respect to the base member at substantially constant angles 
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0^ - e. as showa in Fig. 9, the movable member and chain guide 
move axially of the sprockets with stroke lengths 1 ^ - 1^ 
which are different in size between the different positions 
of the swinging linkage members for any given angle £. Hence, 
5 the respective an&Les 6 ^ - need to be carefvilly preset to 
obtain respective stroke lengths 1^-1^ which correspond to 
the spacing between different pairs of sprockets of the multi- 
stage sprocket assembly and to match the different operating 
positions of the pivoting linkage members with the respective 
10 sprockets. 

Such a derailleur is mounted on a cycle frame via 
the base member which is fixed at the outer surface of a fork 
end of the cycle frame, while the multi-stage sprocket assembly 
is supported on a hub shaft moimted in the fork end. Since the 

15 multi-stage sprocket assembly is- not always constant in its 
axial position with respect to- the outer surface of the fork 
end, the chain guide of the derailleur . fixed to the fork end, 
often deviates from a correct position for alignment with, 
for example, a hi^ speed sprocket of the multi-stage sprocket 

20 assembly. 



In* order to eliminate such deviations, two 
screws are usually employed to define and adjust the range of 
movement of the chain, guide at positions corresponding to the 
higjh speed sprocket and low speed sprocket ends of its range 

25 of movement. In other words, the range of pivotal movement 

of the linkage members between their high speed and low speed 
positions can be translated so that the position of the chain 
guide at the hi^ speed or low speed gear change stage is 
matched with the position of the high speed or low speed 

30 sprocket. 

However, the adjustment of the linkage members in 
their range of pivotal movement causes a change in the values 
of the respective stroke lengths 1^ - 1^ of the chain guide 
with respect to the corresponding angLes £-| - of pivotal 
35 movement. As a result, the chain guide, when used for 
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switching the drive chain, shifts from its correct position 
relative to each of the sprockets other than the high and low 
speed sprockets • In the case that the range of swinging 
motion of the linkage members is adjusted as above, it is 

ft 

5 possible to eliminate this defect by individually adjusting 
each said angle of pivotal movement of the linkage members 
into correspond^ice with the required values to obtain the 
necessary stroke length 1^ - 1^, However, derailleurs which 
include a positioning mechanisms are not adjustable in this 

10 way. Where a control lever has scales or a positioning 

mechanism, the adjustment of an angle of pivotal movement of 
the linkage member causes a change in the angle of pivotal 
movement of the. linkage member with respect to a constant 
lever stroke set by the scales or positioning mechanism, and 

15 in turn, the stroke length of the chain guide with respect 

to the base member* As a result, speed change efficiency is 
impaired. 

A change of the stroke length with respect to the 
angle of pivotal movement of the linkage member, following 

20 adjustment of the range of pivotal movement, seriously affects 
the speed-change efficiency. Especially when the derailleur 
is provided with a positioning mechanism, there arises the 
problem of the stroke length of the chain guide with respect 
to the angle of pivotal movement of the linkage members at 

25 each speed- changing stage set by the mechanism, being changed 
to make difficult correct speed changing. 

It is an object of the present invention to avoid 
or minimize one or more of the above disadvantages and in 
particular to provide a derailleur which is readily adjustable 
30 in the position of its chain guide .even after adjustment of 
its position for alignment with one sprocket, usually the 
higja speed sprocket, of the multi-stage sprocket assembly, 
so that the chain guide, even when it is adjusted in its 
position, keeps its stroke length substantially unchanged, in 

» 

35 other words, the chain guide does not deviate from its correct 
axial movements relative to the multi-stage sprocket assembly 
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during gear changing. 

The present invention provides a cycle derailleiir 
for use in switching a drive chain from one sprocket to 
another of a multi-stage sprocket assembly attached to a 
cycle, said derailleur comprising: a hase member; a support 
member mounted on said base member; a pair of linkage 
members each pivotally connected at one end to said support 
member and at its other end to a movable member; and a 
chain guide connected to said movable member; 
characterized in that 

said chain guide i movable generally axially of said 
multi-stage sprocket assembly with respect to said base 
member; and 

an adjusting mechanism is provided for moving said chain guide 
generally axially of said multi-stage sprocket assembly with 
respect to said base member thereby to adjust the position of 
said chain guide with respect to said base member, said 
adjusting mechanism having a securing means for fixing said 
chain guide in a given position to which it has been adjusted 
by said adjusting mechanism. 

Thus, instead of adjustment of the position of the 
chain guide with respect to the sprocket assembly by changing 
the range of pivotal movement of the linkage members as in a 
conventional derailleur, a derailleur of the present invention 
allows the chain guide to be moved axially of the multi-stage 
sprocket assembly with respect to the base member without 
changing its range of pivotal movement of the linkage members, 
for adjustment of the position of the chain guide, the range 
being effectively translated as a. whole and substantially 
unchanged in any significant way. 

In detail, the derailleur of the invention supports 
the chain guide for movement axially of the multi-stage 
sprocket assembly with respect to the base member, and incor- 
porates an adjiisting mechanism which moves the* chain guide to 
adjuBt its position with respect to the base member and, in 
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turn, its position with respect to the high speed sprocket 
at the multi-stage sprocket assembly, the chain guide being 
arranged to be fixed in its adjusted position by a fixing 
means included in the adjusting mechanism. 

In this invention, for the purpose of moving the 
chain guide with respect to the base member, the chain guide 
is supported for movement relative to the movable member, or 
alternatively the support member carrying the chain guide 
through the linkage member and movable member, is supported 
for movement relative to the base member. In the latter case, 
a basic linkage mechanism of the deraillevir comprising the 
support member, two linkage members and movable member, is 
moved as a whole relative to the* base member, the 
chain guide being moved together with said linkage mechanism. 

The aforesaid adjustment' of the position of the chain 
guide by movement thereof relative to the base member, requires 
no change of the extent of the pivotal movement range of the 
linkage members. Hence, the chain guide, even when it is 
adjusted in the above described manner, is maintained essen- 
tially unchanged in its overall and individual stroke lengthy 
thereby being maintained accurately in position for alignment 
with each of the sprockets at the various gear-change 
positions th\jLS ensuring a precise switching of the chain 
thereto. 

' Further preferred features and advantages of the 
invention will appear from the following description given 
by way of example of two preferred embodiments illustrated 
with reference to the accompanying drawings in which: 

Pig. 1 is a front view of a first derailleur of 
the invention; 

Fig. 2 is a partially cutaway bottom view of the 
derailleur of Pig. 1 ; 

Fig. 3 is a bottom view thereof, showing the 
derailleur of Pigs. 1 and 2 in use with a multi-stage 
sprocket assembly; 
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Fig. 4 is a perspective view of a movable member for 

the above derailleur. 

Fig. 5 is a front view of a second derailleiir of 

the invention; 

Pig. 6 is a partially cutaway bottom view of the 

derailleur of Pig- 5; 

Fig, 7 is a bottom view corresponding generally to 

Fig. 3 of the derailleur of Pig. 5; 

Pig. 8 is a perspective view of a support member 

for the above derailleur; and 

Pig. 9 illustrates the relationship between pivotal 
movement of the linkage members and the lateral displacement 
of the chain guide in a conventional derailleur. . 

The drawings show a rear derailleur for use with a 
multi-stage sprocket assembly S secured to a rear hub of the 
cycle (not shown) . The derailleur comprises essentially a 
base member 1 securable in use to a fork end of the cycle 
frame; a support member 2 supported on the base member 1 
via a support shaft 3; a pair of linkage members 4 and 5 
each pivotally connected at one end to the support member 2 
by means of pins and V^; a movable member 6 pivotally 
connected to the other ends of the linkage members 4 and 5 by 
means of pins and respectively; a return spring (not 
shown) interposed between the support member 2 and one of 
the linkage members 4f 5 or between the movable member 6 and 
one of the linkage members 4, 5; and a chain guide 7 mounted 
on the movable member 6 via a support shaft 8. 

The m\ilti-stage sprocket assembly S (see Pig. 3) 
has five sprockets to of different diameters. The 
smallest diameter and" high speed sprocket is positioned 
axially outermost of the cycle in use thereof, the sprockets 
to S, of progressively increasing diameter being disposed 
sequentially in an axially inward direction, and the largest 
diameter and low speed sprocket being positioned axially 
innennost. 
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In the above described derailleur the chain guide 7 
is mounted so as to be movable relative to the base member 1, 
and the derailleur incorporates an adjusting mechanism A for 
adjusting the position of the chain guide 7 relative to the 
base member 1 . 

In the derailleur of Figs. 1 to 4 the chain guide 7 
is supported so as to be movable relative to the movable 
member 6 and the adjiisting mechanism A is interposed between 
the movable member 6 and the chain guide 1. 

Specifically a pair of pareillel mounting lugs 61 
and 62 are provided on the movable member 6, so as to extend 
generally parallel to the sprockets of the sprocket assembly 
S. One end of a support shaftSis motmted in the lugs 61 and 
62, as described in more detail below, so as to extend 
parallel to the central axis of- the multi-stage sprocket 
assembly S and be axially movable relative to said lugs 61 
and 62, whilst being non-rotatable relative thereto. 

The support shaft 8 has a non-circular cross - 
section threaded portion 81 and a circular cross-section 
portion 82, the threaded portion 81 being screw threadpdly 
engaged at a substantially intermediate portion thereof with 
a rotaiY control member 9 inteiposed between the lugs 61 and 
62. A lock nut 10, for securing the support shaft 8 to the 
lugs 61 and 62, is screwed onto an end portion of the 
threaded portion 81 projecting outwardly from the lug 61, and 
the chain guide 7 is rotatably supported on the circular 
section portion 82. 

The threaded portion 81 is made non-circular in 
section for the purposes of non-rotatable mounting of the 
support shaft 8 in the lugs 61 and 62. At the outer peri- 
phery of the threaded portion 81 are provided on opposed 
sides two flat faces 83 directed axially of the support 
shaft 8. The lugs 61 and 62, as shown in Fig. 4, have 
bores 63 and 64 for receiving the support shaft 8 there- 
through, said bores 63 and 64 corresponding in outline to 
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the cross-section of the non-circular portion of the support 
shaft 8 so that the latter locates non-rotatably therein. 

OJhe chain guide 7 is mounted on the support shaft 8, 
as shown in Pigs. 2 and 3f and comprises a pair of opposed 

5 first and second pulley plates 71 and 72, and a guide pulley 
wheel 73 and a tension pulley wheel 74 are supported between 
said pulley plates 71 and 72. Ihe first pulley plate 71 lias 
an outwardly generally normally extending portion 71a and an 
extension 71b extending from the distal end of "Hie normally 

10 extending portion 71a generally at ri^t an&Les thereto and 
* parallel to the second pulley plate 72. Ihe Bi;^port shaft 8 
is disposed through a bore in the extension 71b and a corre- 
sponding opposed one in the second pulley plate 72 so as to 
rotatably support the chain guide 7. 

•J 5 A sleeve 20 is interposed between the opposed faces 

of the extension 71b of the first pulley plate -71 and the , 
second pulley plate 72. A chain tension spring means in the 
form of a helical coil spring 21 is wound around the sleeve 
20 and is retained at one end to the siqiport shaft 8 throu^ 

20 the sleeve 20 and at its other end to the second pulley plate 
72. The spring 21 biases the chain guide 7 clockwise relative 
to the support shaft 8 (as viewed in Fig. 1 ) to maintain a 
drive chain C (shown schematically) under tension via the 
pulley wheels 73 and 74- 

25 A snap ring 22 retains the end of support shaft 8 

connected to the chain guide 7» a control wire en^gement 
means 23 is mounted on the movable member 6 and secures one 
end of a control wire W, an outer sheath 0 for said wire W 
. being retained by a holder 24 which is mounted on the support 

30 member • 

A. pin 26 projects laterally of one linkage member 4 
and locates in an elongate arcuate slot 25, the pin 26 being 
freely movable therein to define a range of pivotal movement 
of linkage members 4 and 5* OIhe range is set to correspond 



9- 



0032049 



to the number of sprockets of the multi-stage sprocket 
assembly S. 

In the above described form of construction, the 
control wire W is operated to move the movable member 6 and 
chain guide 7 axially relative to the mxilti-stage sprocket 
assembly S, thereby switching the drive chain C from one 
sprocket to another of the multi-stage sprocket assembly S 
with the tension pulley 74 and guide pulley 73 of the chain 
guide 7» 

a?he movable member 6 is biased by the .return spring 
toward one side, generally towards the high speed sprocket 
S-| of the assembly S, i.e. into the so-called top-aiormal 
condition. The control wire W* then has to be pulled to switch 
the chain C from the high speed stage to a lower .speed stage, 
the return spring acting to return the chain to a higher speed 
stage ag9.in on reverse movement of a control lever. 

When the movable member 6- is positioned in the top- 
normal condition, the chain guide 7| if it shifts from its 
position of correct alignment with respect to the higji speed 
sprocket, has to be positionally adjusted. The adjustment is 
carried out by means of the adjusting mechanism A in the follow- 
ing manner: 

First, the lock nut 10 is unscrewed and the rotary 
control 9 is rotated to axially drive the support shaft 8 in 
one direction or the other. The chain guide 7 moves together 
with the support shaft 8 relative to the movable member 6 in 
a direction generally axially of the multi-stage sprocket 
assembly S and is moved from the position shown in Fig. 2 to 
that shown in Fig. 3 relative to the base member 1. Thus the 
chain guide 7 can be adjusted to ensure correct alignment 
with the high speed sprocket S ^ . Thereafter, the lock nut 10 
is tightened again onto the support shaft 8 to secvire the 
chain guide 7 in its adjusted position. 

During the above described adjxxstment, the movable 
member 6 is not changed in its angular disposition relative 
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to the base member 1, - only the position of the chain guide 
7 with respect to the movable member 6 is changed. Conse- 
quently, the chain guide 7 moves through an unchanged length 
stroke when the control wire W is pulled to swing the movable 
member 6. This enables the drive chain C to be switched 
exactly between each of the . sprockets S-j to of the sprocket 
assembly S. 

Alternatively though the adjusting mechanism A co\ild 
as shown in Pig* 5 to 7, be interposed instead between the 
tese member 1 and the support member 2. 

* 

In this case, the adjusting mechanism A is provided 
on the support shaft 3 by means of which the support member 2 
is moxmted on the base member 1, and the support shaft 3, 
which is rotatably mounted- on the base member 1, is provided 
with a threaded portion 31 of a non-circvilar cross-section, 
with a rotary control member 9 screw threadedly eng^-ged .with 
the threaded portion 31 as in the first embodiment,. 

Also, the support member 2, as shown in Pig* 8, is 
provided with a pair of parallel opposed mounting lugs 27 and 
28 provided with non-circular insertion bores 29 and 30, so 
that the support shaft. 3 can extend with its non-circular 
section portion. 31 through the insertion bores 29 and 30 and 
support the support member 2 so that only axial relative move- 
ment therebetween is possible. The rotary control member 9 
is inteiposed between the lugs 27 and 28. 

!Ehe rotary control member 9 is disposed between the 
lugs 27 and 28 prior to engagement therewith by the threaded 
portion 31 of the inserted support shaft 3. Thereafter, when 
the lugs 27 and 28 are in a desired position with respect to 
the support shaft 3, a lock nut 10 is screwed on the support 
shaft 3 to secure the lugs 27 and 28 thereto. In other 
respects the support shaft is formed substantially similarly 
to th« support shaft 8 of the first embodiment with a cir- 
cular section portion 32 and flat faces on opposite sides of 
the threaded non-circular section portion 31-. .This form of 
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construction, as in the case of the first embodiment, makes 
it possible to operate the rotary control member 9 for 
adjusting the position of the chain guide 7 with respect to 
the base member 1 . - 

This adjustment, in comparison with the previous, 
embodiment, differs therefrom in that the linkage mechanism 
comprising the support member 2, linkage members 4 and 5, 
and movable member 6, moves together as a whole relative to 
the base member 1. The position of chain guide 7 with respect 
to the base member 1, and, in turn, to the multi-stage sprocket 
assembly S, can be adjusted, but the position of the movable 
member 6 with respect to the support member 2, in other words, 
the angular disposition of the respective linkage members 4 
and 5 with respect to the support member 2, is not changed. 
15 Hence, the stroke length of the movable member 6 is not changed 
with respect to a given angle of pivotal movement of the 
respective linkage members 4 and 5 corresponding to each speed 
change stage. In other words, a stroke length of the 
respective chain guide and tension pulley wheels 73 and 74, 
is not changed but made constant as previously set, thereby 
ensuring an accurate switching of the chain to a desired one 
of the sprockets of the sprocket assembly S. 

In Figs. 5 to 7 are shown adjusting screws 34, 35 
on the linkage member 4. The screws 34 and 35 limit the 

25 ^ range of pivotal movement of the respective linkage members 

4 and 5, and adjust the range to match the number of sprockets 
of the multi-stage sprocket assembly S. Alternatively, in 
the case of a derailleur which does not require adjustment of 
the range of pivotal movement of the linkage members due to 

30 the fixed number of speed-change stages, the adjusting screws 
34, 35 may be replaced by an elongate slot provided in either 
one of two relatively movable members and a pin on the other, 
thereby restricting the range of pivotal movement of the 
respective linkage members 4 and 5. 



20 



35 



Alternatively, in place of the pairs of mounting 
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* 

lugs 61 and 62, and 27 and 28, of the two embodiments, there 
could be used only single lugs with the retail control member 
9 being sandwiched between a said lug and the lock nut 10. 

As will be apparent from the above, the cycle de- 
railleur of the invention is so constructed that the chain 
guide is supported with respect to the base member so as to 
be movable axially of the multi-stage sprocket assembly, the 
chain guide being axially moved by the adjiasting mechanism, 
for positional adjustment relative to the base meoiber. Hence, 
even when the chain guide is positionally adjusted the stroke 
length required for changing speed is not. Homb accurate , 
positioning relative to each of the sprockets of the multi- 
stage sprocket assembly is maintained and an exact switching 
of the chain to each sprocket ensured. 
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CLAIMS 

1 • A cycle derailleur for use in switching a drive chain 
(£) from one sprocket to another of a mxilti-stage sprocket 
assembly (S^) attached to a cycle, said derailleur comprising: 
a base member (1); a support member (2) mounted on said base 
5 member (1); a pair of linkage members (4|5) each pivo tally 
connected at one end to said support member (2); and at its 
other end to a movable member (6); and a chain guide (7) 
connected to said movable member (6); 
characterized in that . 

10 said chain guide (7) is movable generally axially of said 

multi-stage sprocket assembly (S) with respect to said base 
member (1); and an adjixsting mechanism (A) is provided for 
moving said chain guide (7) generally axially of said multi- 
stage sprocket assembly (S) with respect to said base member 

15 (1) thereby to adjust the position of said chain guide (7) with 
respect to said base member (1)^ said adjusting mechanism (A) 
having a securing means (10) for fixing said chain guide (7) in 
a given position to which it has been adjusted by said adjust- 
ing mechanism ( A) • 

20 2. A deraillexir according to Claim 1, wherein said adjxisting 
mechanism (A) is disposed for acting between said movable 
member (6) and said chain guide (7). 

3. A deraillevir according to Claim 2, wherein said movable 
member (6) has at least one mounting lug (61,62), and a 

25 s\q)port shaft (8) extending generally parallel to the central 
rotational axis of said multi-stage sprocket assembly (S) is 
supported on said mounting lug (61,62) for movement axially 
with respect to said mounting lug (61,62), only, said support 
shaft (8) having a non-circular cross-section threaded portion 

30 (81) and a circular cross-section portion (82), said threaded • 
portion (81) being screw threadedly eng9.ged with a rotary 
control member (9) and screw threadedly engaged at its free 
end with a said secxaring means in the form of a lock nut* (10) 
for sectiring said support shaft (8) to said mounting lug (61, 

35 62) said circialar cross-section portion (82) rotatably 
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supporting said chain guide (?)• 

4. A derailleur according to Claim 3f wherein said chain 
guide (7) comprises a pair of parallel opposed first and 
second pulley plates (71f72); a guide pulley wheel (73) and 

5 a tension .pulley wheel (74) rotatably supported between said 
pulley plates (71,72), said first pulley plate (71) having an 
outwardly, generally normally extending portion 71a) and an 
extension (71b) extending from the distal end of said normally 
extending portion (71a) generally at right angles thereto and 

10 parallel to said second pulley plate (72) said support shaft 
(8) extending through a bore in said extension (71b)- and a 
corresponding opposed one in said second pulley plate (72), so 
as to rotatably support said chain guide; and a chain tension 
spring (21) inteiposed between said extension (71b) and said 

15 second pxjlley plate (72) and sijpported on said support shaft 
(8). 

5. A derailleur according to Claim 1, wherein said adjusting 
mechanism (A) is disposed for acting between said base member 
(1) and said support member (2). 

20 6. A derailleur according to Claim 5, wherein said support 
member (2) has at least one moimting lug (27^ 28) and said 
base member (1) has a support shaft (3) extending parallel to 
the central rotational axis of said multi-stage sprocket 
assembly (S), said support shaft (3) being rotatably supported 

25 on said base member (1), supporting said support member (2) 

for movement axial 1 y of said support shaft (3)^ only, and having 
a non-circular cross-section threaded portion^ said threaded 
portion (33) being screw threadedly engp^ged with a rotary 
control member (9) and screwcthreadedly engaged at its free 

30 end with a said securing means in the form of a lock nut (10) 
for secoaring said support shaft (3) to said mounting lug (61, 
62). 

7. A derailleur. according to any one of Clai ms 3 to 6 
wherein a pair of parallel opposed mounting lugs (61,62,27,28) 
35 is provided; said lugs (61,62,27,28) having aligned apertures 
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(29,30) of non-circiilar outline corresponding to the non- 
circular cross-section of the threaded portion (81,33) for 
non-rotatable location of the latter therein. 

+ 

8. A deraiHevLT according to any one of Claims 3 to 7 
wherein said non-circular cross-section is generally circular 
but with a pair of parallel flats (83) on opposed sides 
thereof. 

9. A derailleur according to any one of Claims 1 to 8 when 
mounted on a cycle having a multi-stage sprocket assembly (S) 
in the vicinity of said assembly (S). ~ 
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